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DECLARATION FOR THE RECORD OF DECISION

Unit Names and Locations

L- and P-Area Bingham Pump Outage Pits (643-2G, 643-3G, and 643-4G)
Savannah River Site

US EPA 1D #SC1890008989

Aiken, South Carolina

Statement of Basis and Purpose

This decison document presents the selected remedid dternatives for the L- and P-Area Bingham Pump
Outage Pits (L and P BPOPs) located at the Savannah River Site (SRS) south of Aiken, South Carolina
The selected dternatives were devel oped in accordance with the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), as amended by the Superfund Act and Reauthorization
Amendments (SARA), and to the extent practicable, the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP). These decisions are based onthe Adminigtrative Record File for these specific
units. The United States Environmenta Protection Agency (US EPA) and the State of South Carolina
concur with the selected remedy.

Assessment of the Sites
The response action selected in this Record of Decision (ROD) is necessary to protect the public hedlth
or wdfare or the environment from actud or threatened rdeasss of hazardous substances into the

environment.

Description of the Selected Remedy

The selected remedy for the L and P BPOPsis asfollows.

L BPOPs
» Land Use Controls (access and deed restrictiong/notifications) for soil
* No action for groundwater
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P BPOP

» Land Use Controls (access and deed restrictiong/notifications) for ol
* No action for groundwater

These dternatives will meet Remedid Action Objectives (RAOs) by reducing the potentid for exposure
to buried waste a each unit and polyarometic hydrocarbons (PAHs) and polychlorinated biphenyls (PCBS)
in subsurface soil at the P BPOP. Because of the absence of free liquids or mobile or highly toxic materid,
the primary source materid (the buried waste) is categorized asLow Level Threat Waste. Therefore, the
preferred dternative is condstent with US EPA guidance that preference be given to remedia dternatives

that center around containment rather than trestment.

The L and P BPOPs are located in a potentid residentia zone close to but outside of industria zone
boundaries as identified on the Proposed SRS Future Land Use Map of the SRS FFA Implementation
Pan. The location of the L and P BPOPs adjacent to the Heavy Industria (Nuclear) Zones, and the
presence of buried debris, make the units unsuitable for residential use. Although the units are located
outsde of the defined industrid use zones, it is anticipated that the units will be limited use areas with
restrictions Smilar to anindustrial use zone. Land Use Controls (LUCs) will restrict the L and P BPOPs
to future indudtrid use and will prohibit resdentid use of the areas. Unauthorized excavation will dso be
prohibited and the waste units will remain undisturbed. LUCswill be maintained until such time that they
are deemed unnecessary.

Statutory Determination

The salected remedy is protective of human hedlth and the environment, complies with Federd and State
requirements that are legaly applicable or relevant and appropriate to the remedia action, and is
cost-effective. However, because treatment of the principle threats of the site was not found to be
practicable, this remedy does not satisfy the statutory preference for treatment as a principa € ement.
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Because this remedy will result in hazardous substances remaining on-site above levels that dlow for
unlimited use and unrestricted exposure, a review will be conducted within five years after initiation of
remedia action to ensure that the remedy continues to provide adequate protection of human hedlth and
the environment.

Per the US EPA-Region 4 LUC Policy, aLUC Assurance Plan (LUCAP) for SRS has been devel oped
and submitted to the regulators for their gpprova. In addition, a LUC Implementation Plan (LUCIP) for
the L- and P- BPOPs will be developed and submitted to the regulators for their approva with the
post-ROD documentation. The LUCIPwill detall how SRSwill implement, maintain, and monitor the LUC
elements of the L- and P- BPOPs preferred dternative to ensure that the remedy remains protective of
humean hedith and the environmen.

In the long term, if the property isever transferred to nonfedera ownership, the U.S. Government will take
those actions necessary pursuant to Section 120(h) of CERCLA. Those actions will include a deed
natification disclogng former waste management and disposd activities as well asremedid actions taken
on the site. The deed natification shdl, in perpetuity, notify any potentia purchaser thet the property has
been used for the management and disposa of waste.

The deed shall dso include deed restrictions precluding residential use of the property. However, the need
for these deed redtrictions may be re-evduated at the time of transfer in the event that the exposure
assumptions differ and/or the residua contamination no longer poses an unacceptablerisk under resdential
use. Any re-evauation of the need for deed restrictions will be done through an amended ROD with US
EPA and SCDHEC review and gpproval.

In addition, if the Ste is ever tranferred to nonfedera ownership, a survey plan of the area will be

prepared, certified by a professona land surveyor and recorded with the appropriate county recording
agency.
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Data Certification Checklist
The following information is included in the Decison Summary section of this Record of Decison.
Additiona information can be found in the Administrative Record file for this Ste.

» Condituents of concern (COCs) and their repective concentrations

» Basdinerisk represented by the COCs

» Cleanup levds established for COCs and the basis for the levels

» Current and future land and groundwater use assumptions used in the basdine risk

assessment and ROD
» Land and groundwater use that will be available at the Site as aresult of the Sdected Remedy

» Egimated capitd, operation and maintenance (O& M), and total present worth costs; discount rate;
and the number of years over which the remedy cost estimates are projected

» Decisvefactor(s) that led to sdlecting the remedy
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SAVANNAH RIVER SITE AND OPERABLE UNIT NAME, LOCATION,
DESCRIPTION, AND PROCESSHISTORY

Savannah River Site Location, Description, and Process History

Savannah River Site, Aiken, SC
US EPA D #SC 1890008989
United States Department of Energy

The Savannah River Site (SRS) occupies approximately 800 square kilometers (310 square miles)
of land adjacent to the Savannah River, principaly in Aiken and Barnwell counties of South
Carolina. SRS isasecured U.S. Government facility with no permanent residents, and is located
approximately 40 kilometers (25 miles) southeast of Augusta, Georgiaand 32 kilometers (20 miles)
south of Aiken, South Carolina (Figure 1).

SRS isowned by the United States Department of Energy (US DOE). Management and operating
services are currently provided by Westinghouse Savannah River Company (WSRC). SRS has
historicaly produced tritium, plutonium, and other specid nuclear materidsfor nationa defenseand
the space program. Chemicad and radioactive wastes are by-products of nuclear materia
production processes. Hazardous substances, as defined by the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), are currently present in the environment
a SRS.

Operable Unit Name, L ocation, Description, and Process History

The Federd Fecility Agreement (FFA) for the SRS ligts the L-Area Bingham Pump Outage Pits
(L BPOPs) (643-2G and 643-3G) and the P-Area Bingham Pump Outage Pit (P BPOP)
(643-4G) as CERCLA operable units (OUs) requiring further evaluaion using an
investigation/assessment process that includes a
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CERCLA Remedid Invegtigation (RI) to determinethe actud or potential impact to human hedth

and the environment.

The L and P BPOPs are burid pits containing waste debris that was generated by maor
modificationsto primary and secondary reactor cooling systems in 1957 and 1958 including the
primary system Bingham Pumps. The units were formed by excavating trenches to an average
depth of 4.0 m (13 ft), digposing of 2.7 m (9 ft) of debris, and then returning the unit to grade by
covering the debriswith 1.2 m. (4 ft) of backfill. The waste consists of miscellaneous congtruction
materias such as pipes, cables, ladders, and concrete. No known pumps or liquid wastes were
buried in the L and P BPOPs. The radioactive contamination was less than 25 milliRoentgen per
hour (mR/hr) with no detected dphaactivity. The buried wasteis categorized asLow Leve Threst
Waste (US EPA, 1991) because of the absence of freeliquids or mobile or highly toxic materid.

The L and P BPOPs are located near the L and P Reactor Areas a the SRS (Figures 1, 2, and
3). They arelocated in apotentid residentia zone closeto but outsde of industrial zone boundaries
as identified on the Proposed SRS Future Land Use Map of the SRS FFA Implementation Plan
(WSRC, 1997a). Thelocation of the L and P BPOPs adjacent to the Heavy Industria (Nuclear)
Zones, and the presence of buried debris, make the units unsuitable for resdential use (USDOE,
1996). Although the units are located outside of the defined industrid use zones, they will not be
developed for resdentid purposes. Rather, indudtrid zone-type use limitations will be imposed
through the Land Use Contrals.
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The L BPOPs consst of two pits (643-2G and 643-3G) digned end-to-end with approximately
38 m (125 ft) between them; one pit is83.8 x 6.7 m (275 x 22 ft) and the other is114.9x 6.1 m
(377 x 20 ft). The PBPOP conssts of one pit (643-4G) having dimensionsof 143.9x 7.9in (472
X 26 ft). The mean depth of each pit is gpproximately 4.0 m (13 ft). Maps of the units are

presented as Figures 4 and 5.

The units are not fenced, but are marked with orange marker balls and sgns identifying them as
CERCLA waste units. SRS employees can access the L and P BPOPs via dirt roads. Genera
public accessto SRSis prohibited, with access limited by guards and security fences.

The local topography around the L and P BPOPs is level to gently doping. The units are grass
covered and surrounded mosily by trees. The habitats in the vicinity generaly do not meet the
needs of mogt listed SRS threatened and endangered plant and anima species. Ecologicd fied
surveys have found little in the way of unique, specidized, or senstive habitats around the units.
There are no ditches, drainage areas, or surface waters associated with either unit. Photographs

of the units are provided as Figures6 and 7.
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Figure 7. Photograph of the P BPOP
The OU issubject only to the provisons of CERCLA; the RCRA/CERCLA desgnation onthe Sgnis
gtandard on SRS waste unit postings.
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II. SSTE AND OPERABLE UNIT COMPLIANCE HISTORY

SRS Operational History

The primary misson of SRS was to produce tritium, plutonium-239, and other specid nuclear
materias for our nation's defense programs. Production of nuclear materias for the defense
programs was discontinued in 1988. SRS has provided nuclear materids for the space program,
aswdl asfor medicd, indudtria, and research efforts up to the present. Chemica and radioactive
wastes are by-products of nuclear materia production processes. These wastes have been treated,
stored, and in some cases, disposed at SRS. Past disposal practices have resulted in soil and
groundwater contamination.

SRS Compliance History

On December 21, 1989, SRS was included on the Nationd Priorities List. Theinclusion crested
aneed to integrate the established Resource Conservation and Recovery Act Fecility Investigation
(RFI) Program with CERCLA requirements to provide for afocused environmental program. In
accordance with Section 120 of CERCLA, US DOE has negotiated aFFA (FFA, 1993) with the
United States Environmenta Protection Agency (US EPA) and the South Carolina Department
of Health and Environmental Control (SCDHEC) to coordinate remedia activitiesat SRSinto one
comprehensve strategy which fulfillsthese dud regulatory requirements. US DOE functions asthe
lead agency for remedia actions at SRS with concurrence by US EPA-Region 1V and the
SCDHEC.

Operable Unit Compliance History

Asprevioudy gtated, theL and PBPOPsarelisted in the FFA as CERCLA unitsrequiring further
evauation to determine the actud or potentia impact to human
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hedthand the environment. A RI characterization, Basdline Risk Assessment (BRA), and focused
Feasbility Study (FS) were conducted for the units between 1996 and 1998. Pre-Work Plan data
were collected from June 26 to August 19, 1996. The Revison O RI Work Plan (WSRC, 1997b)
was submitted on July 24, 1996, and the Field Start date was March 3, 1997. The results of the
RI/BRA and focused FS were presented in Approved Standar dized Corrective Action Design
(ASCAD™) Combined Document for the L- and P-Area Bingham Pump Outage Pits (U)
(WSRC, 1999a). This report was submitted in accordance with the FFA and the approved
implementation schedule, and was approved by US EPA and SCDHEC in June 1999. The
Proposed Plan (PP) for the L and P BPOPs (WSRC, 1999b) was submitted in accordance with
the FFA and the approved implementation schedule, and was approved by US EPA and
SCDHEC in June 1999.

HIGHLIGHTS OF COMMUNITY PARTICIPATION

CERCLA requires the public be given an opportunity to review and comment on the proposed
remedia aternative. Public participation requirements are listed in Sections 113 and 117 of
CERCLA. These requirements include establishment of an Adminigrative Record File that
documents the investigation and selection of the remedid dternatives for addressng the L and P
BPOPs soil and groundwater. The Adminigtrative Record File must be established at or near the
fadlity a issue. The SRS Public Involvement Plan (US DOE, 1994) is designed to facilitate
public involvement in the decision-making process for permitting, closure, and the sdection of
remedia alternatives. Section 117(a) of CERCLA, as amended, requires notice of any proposed
remedia action and providesthe public an opportunity to participatein the selection of theremedia
action. The Proposed Plan for the L- and P-Area Bingham Pump Outage Pits (WSRC,
1999hb), a part of the Adminidrative Record File, highlights key aspects of the investigation and
identifies the preferred action for addressing the L and P BPOPs.
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The FFA Adminigrative Record File, which contains the information pertaining to the sdlection of
the response action, is available at the US EPA office and at the following locations:

U. S. Department of Energy
Public Reading Room
Gregg-Graniteville Library
Universty of South Carolina-Aiken
171 University Parkway

Aiken, South Carolina 29801
(803) 641-3465

Thomas Cooper Library
Government Documents Department
Universty of South Carolina
Columbia, South Carolina 29208
(803) 777-4866

The public was natified of the public comment period through mailing of the SRS Environmental
Bulletin, a newdetter sent to gpproximately 3,500 citizens in South Carolina and Georgia, and
through the Aiken Standard, the Allendale Citizen Leader, the Barnwell People-Sentinel, The
Sate, and the Augusta Chronicle newspapers. The public comment period was also announced
on local radio gations.

The 30-day public comment period began on June 10, 1999 and ended on July 9, 1999. The
Proposed Plan was aso presented in an open public meeting to the SRS Citizens Advisory Board
(CAB ER/WM Subcommittee) on June 22, 1999 and to the full CAB on July 27, 1999.. A
Respons veness Summary was prepared to address comments received during the public comment
period. The Responsiveness Summary is provided in Appendix A of this ROD.
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IV. SCOPE AND ROLE OF THE OPERABLE UNIT WITHIN THE SS'TE STRATEGY

RCRA/CERCLA Programsat SRS

RCRA/CERCLA units at SRS are subject to a multi-stage remedid investigation process that
integrates the requirements of RCRA and CERCLA as outlined in the FFA (FFA, 1993). The
RCRA/CERCLA processes are illugtrated on Figure 8 and summarized below.

*  invedtigation and characterization of potentidly impacted environmental media(such assoil and
groundwater) comprising the waste site and surrounding aress,
» theevdudion of risk to human hedlth and the local ecological community;

» the screening of possibleremedia actionsto identify the selected technology whichwill protect
humean health and the environmert;

* implementation of the sdlected dternative;

» documentation that the remediation has been performed competently;

» evduation of the effectiveness of the technology.

The steps of this process are iterative in nature, and include decison points which involve
concurrence between the US DOE (as owner/manager), the US EPA and SCDHEC (asregulatory
oversight), and the public.
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By agreement between US EPA, SCDHEC, and US DOE, the BPOP waste unit group was
evauated using the Approved Standardized Corrective Action Design (ASCAD™) approach.
Under ASCAD™, arepresentative “lead” unit is subjected to acomprehensive investigation that
includes characterization, technology devel opment, and remedia design. Wherethereare significant
dmilaities between the lead and secondary units, ASCAD™ s utilized to sreamline the
documentation, remedia design, and remedid action for the secondary units.

The lead unit for the BPOP waste group is the K-Area BPOP (643-1G) (K BPOP). A RI/BRA
(WSRC, 1997c), Feasibility Study (FS) (WSRC, 1997d), PP (WSRC, 1997¢), and ROD
(WSRC, 1997f) for the K BPOP were submitted to and approved by SCDHEC and US EPA.

The results of the RI/BRA for the L and P BPOPsindicated that these units are smilar to thelead
unit, and that subsequent documentation may be streamlined in accordance with the ASCAD™
approach.

ASCAD™ was applied to the L and P BPOPs by (1) combining the RI/BRA for each OU into
a gngle report, (2) developing a focused FS using the remedid dternatives developed in the K
BPOP FS, (3) combining the PP for each OU into asingle document, and (4) combining the ROD
for each OU into a single document.

L and P BPOPs Remedial Strategy

The RI process provides a method of managing the steps that lead to the ultimate remediation of
a specific waste unit. An OU usudly congsts of the contaminated media (sources, soil,
groundwater, sediments, surface water, and air) specific to awaste unit and the proposed actions
related to their characterization and ultimate
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remediation and/or the timing of those actions. The overall strategy for addressing the
L and P BPOPs was to: (1) characterize the waste unit by ddineating the nature and extent of
contamination and identifying the media of concern (perform the RI); (2) perform a BRA to
evauate media of concern, Constituents of Concern (COCs), and exposure pathways, and to
characterize potentia risks; and (3) evaluate and perform afinal action to remediate, as needed,
the identified media of concern.

The L BPOPsisan OU within the Pen Branch watershed; the PBPOPisan OU within the Lower
Three Runs watershed (Figure 1). Severad OUs within these watersheds will be evaluated to
determine impacts, if any, to associated streams and wetlands. SRS will manage al OUs to
minimize impact to these watersheds. Based on characterization and BRA information, the L and
P BPOPs do not significantly impact their respective watersheds.

At the L BPOPs, no human hedth or ecologica find COCs were identified for any land
use/receptor scenario, indicating that surface soil and subsurface soil and groundwater do not pose
unacceptable risks to human or environmental receptors under current or future conditions.
Furthermore, no final Contaminant Migration Congtituents of Concern (CM COCs) were
identified; therefore, leaching does not pose a threat to groundwater. Land Use Controls will
provide adequate protection against exposure to waste left in place by prohibiting unauthorized

excavation through access controls and deed regtrictions.

At the P BPOP, no ecologicd find COCs or find CM COCs were identified; therefore, the unit
does not pose unacceptable risks to ecological receptors and does not pose a future threat to
groundwater. For the hypothetical on-unit resident and the future industrid worker scenarios,
human he dth final COCsin the subsurface soil included polyaromatic hydrocarbons (PAHs) and
polychlorinated biphenyls (PCBs). No human hedlth finad COCs were identified for the current
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land use scenario. Land Use Controlswill provide adequate protection againgt exposure to waste
left in place by prohibiting unauthorized excavation through access controls and deed restrictions.

The proposed actions for the L and P BPOPs OUs are final actions.

V. OPERABLE UNIT CHARACTERISTICS

A Conceptua Site Model (CSM) was devel oped for the L and P BPOPs to identify the primary
sources, primary contaminated media, migration pathways, exposure pathways, and potential
receptors (Figure 9). The CSM is based on the data that are presented in the CERCLA
documentationfor these unitsand is described in the Approved Standardized Corrective Action
Design (ASCAD™) Combined Document for the L- and P-Area Bingham Pump Outage Pits
(U) (WSRC, 1999), availablein the Administrative Record File (See Section I11). The CSM and
the results of the Rl are summarized in the following sections.

Media A ssessment

The potentidly contaminated media a the L and P BPOPs was assessed using soil and
groundwater samples. The L BPOPscons st of two pits (643-2G and 643-3G) digned end-to-end
with approximately 38 m (125 ft.) between them; one pit is 83.3 x 6.7 m (275 x 22 ft.) and the
otheris114.9x 6.1 m (377 x 20ft.). The PBPOP conssts of one pit (643-4G) having dimensions
of 143.9 x 7.9 (472 x 26 ft.). The mean depth of each pit isgpproximately 4.0 m (13 ft.), withthe
top 1.2 m (4 ft) being cleanfill.

The media assessment was performed in two phases. Phase | condsted of soil boringsinsde the

pits and at background locations. At the L BPOPSs, 57 intra-pit
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soil intervasfrom 6 boringswere sampled. Sampleswere collected from the backfill materid, from
the waste debris, and from below the base of the pitsto adepth of gpproximately 3.0to 4.6 m (10
to 15 ft.) above the water table. At the P BPOP, 27 intra-pit soil intervals from 3 borings were
sampled. Samples were collected from the backfill materid, from waste debris, and from below
the base of the pit to a depth of gpproximately 3.0 m (10 ft.) above the water table.

Phase Il sampling was performed to augment the Phase | data set with sufficient data to develop
a BRA. Thisincluded ingalation and sampling of monitoring wells, collection of soil samples
around the perimeters of the pits, and collection of additiond intra-pit and background samples.
At the L BPOPs, thefollowing samples were taken: 24 background (all depths), 24 perimeter (all
depths), 20 intra-pit (0to 1.2 m [0 to 4 ft.]), and 75 intra-pit (al depths). At the P BPOP, the
fallowing sampleswere taken: 26 background (al depths); 16 perimeter (al depths), 9 intra-pit (O
to 1.2m[0to4ft]), and 36 intra-pit (al depths).

An assessment of the P BPOP produced six find COCsfor the soils. These congtituents and their
maximum observed concentrations are as follows. Aroclor 1254 (1.99 mg/kg), Aroclor 1260
(0.524 mg/kg), benzo(a)anthracene (1560 ug/kg), benzo(a)pyrene (1430 ug/kg),
benzo(b)fluoranthene (2580 ug/kg), and dibenzo(a h)anthracene (214 ug/kg). Therewerenofina
COCsretained for the L BPOPs. The investigation revealed miscellaneous congtruction materias
such as pipes, cables, ladders, and concrete buried in the soil. The waste volumes for the L and
P BPOPs are 3408 n? (122,310 ft* ) and 3069 n? (110,448 ft°), respectively. This waste is

characterized as Low Level Threat Waste because of the absence of free liquids or mobile or
highly toxic material. There are no RCRA hazardous wastes located at the site. No other
ste-gpecific factors exist that may affect the response action.
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Primary Sour ces and Release M echanisms

The laterd extent of the pits at each BPOP was delineated by ground penetrating radar surveys
and magnetic surveys. The vertical extent of primary source materia was established during soil
boring activities by identifying the degpest occurrences of debris. Soil descriptionsrecorded during
drilling and sampling activities indicate the nature of the debrisin the pits. Items encountered in the
borings and brought to the surface included metal, wood, plastic items, and other miscellaneous
congtruction materids. The boring descriptions are consstent with historica records of the waste
debris.

The primary source materid was placed directly into the pitsat depths greater than 1.2 m (4 ft) and
then covered by 1.2 m (4 ft) of backfill. Contaminants associated with the waste debris may have
beenrel eased into soilsgreater than 1.2 m (4 ft) deep by leaching. Contaminantswere not rel eased
by the primary source mechanisminto soilslessthan 1.2 m (4 ft) deep because the backfill was not
in direct contact with the waste debris. Upward migration of contaminants through the soil profile
isaresult of secondary release mechaniams.

Secondary Sour ces and Release M echanisms

Secondary sources of contamination at the L and P BPOPs are identified as surface soil (0t0 0.3
m[0to 1 ft] below land surface [bls]), subsurface soil (0to 1.2 m [0to 4 ft] bls), and deep soil (>
1.2 m[>4ft] bls).

Environmental media serve both as areservoir via chemica bonding and biotic uptake, and asa
secondary release mechanism of contaminants. Secondary environmenta rel ease mechanisms may
incdlude the following:
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 Generation of contaminated fugitive dust by wind or other surface soil disturbance

* Biotic uptake

* Direct contact with surface and subsurface soils

* Leaching

Two phases of soil sampling were performed to characterize the secondary sources. Soil samples
were advanced into and below the pits (intra-pit borings), adjacent to the pits (perimeter borings),
and at unit-specific background locations.

All intra-pit analytical resultswere screened againgt two times average background concentrations
for dl-depths to determine unit-specific congtituents (USCs). At the L BPOPS, the list of USCs
for soil included 20 inorganics, 23 sernivolatile organic compounds (SVOCs), 10 volatile organic
compounds (VOCs), 10 pesticides, 2 PCBs, and 10 radionuclides. The list of USCs for
groundwaeter included 9 inorganics, 1 SVOC, 1 pedticide, and 2 radionuclides. At the P BPOP,
the list of USCsfor soil included 24 inorganics, 21 SVOCs, 7 VOCs, 12 pesticides, 2 PCBs, and
4 radionuclides. Thelist of USCsfor groundweter included 7 inorganics, 1 SVOC, 1 pedticide, and
4 radionuclides (WSRC, 1999a).

Contaminant Transport Analysis

The potentid for contaminant transport begins with precipitation. The degree to which the
processes of infiltration and runoff occur depends primarily upon thetypeand dendty of vegetation.
The areasurrounding the L and P BPOPsisvegetated; thus, infiltration isexpected to be high. The
average annual percolation to the water tableisexpected to be 37 cm (15in). Theprimary release
mechanism at the L and P BPOPs is infiltration with leaching to the groundwater.
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V1.

At theLL BPOPs, the vadose zoneis gpproximately 11.9 m (39 ft) thick and is composed primarily
of Upland Unit dlay and silt with lesser sand. Thewater table aguifer representsthe upper” aquifer
zone of the Upper Three Runs Aquifer (UTRA) and is composed of slit and clay. The aquifer is
approximately 23.5 m (77 ft) thick; it extendsfrom the water tableto alocaly continuousclay layer
at adepth of approximately 35.4 m (116 ft) below land surface (bls). Groundwater flow direction
at the L BPOPs s to the northwest. No groundwater congtituents of concern were identified for
the L BPOPs,

At the P BPOP, the vadose zone is gpproximately 10.7 m (35 ft) thick and is composed of clay
interbedded with lesser sand and silt of the Upland Unit and Tobacco Road sand. The water table
aquifer representsthe  upper” aquifer zone of the UTRA and iscomposed of discontinuous layers
of clay, slt, and sand. The aquifer is approximately 20.1 m (66 ft) thick; it extends from the water
table to thelocd confining unit at adepth gpproximately 30.8 m (101 ft) bls. The groundwater flow
direction at the P BPOP is generdly to the west. No groundwater congtituents of concern were
identified for P BPOP.

SUMMARY OF OPERABLE UNIT RISKS

As part of the investigation/assessment process for the L and P BPOPs, a BRA was performed
udng data generated during the assessment phase. The BRA consisted of human hedth and
ecologicd risk assessments. Detailed information regarding the risk assessments can be found in
Approved Standardized CorrectiveAction Design (ASCAD™) Combined Document for the
L- and P-Area Bingham Pump Outage Pits (U) (WSRC, 1999a).
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Summary of Human Health Risk Assessment

| dentification of Constituents of Concern

A human hedlth risk assessment was conducted in order to evauate the sgnificance of
contamination in soil and groundwater. As a result of the human hedth risk assessment, six find
COCs were identified for the P BPOP: Aroclor 1254, Aroclor 1260, benzo(a) anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, and dibenzo(a,h)anthracene. Nofina COCswereidentified
for the L BPOPs. Human hedth preliminary COCsare designated as congtituents with individua
cancer risksgreater than or equal to 1 x 10°® (or exposure route hazard quotients[ERHQS)] greater
than or equal to 0.1 for noncancer congtituents) that are associated with atotal mediarisk greater
than or equa to 1 x 10° (or atarget organ hazard index grester than or equal to 1). Prdiminary
COCs are subjected to an uncertainty analyssto identify those congtituentsfor which remediation
may be warranted (find COCs).

Exposur e Assessment

The exposure assessment resulted in the identification of gpplicable land use scenarios, pathway's,
and concentrations that were used to derive risk estimates for the unit. The receptorswere based
on current and future land uses as determined in the CAB Recommendation No. 2, dated January
24, 1995 and included in Figure 3.3 of the FFA Implementation Plan. The current land useis an
inactive indudtria dte. The current receptor is identified as the known on-unit worker. The only
current exposure scenario identified was for on-unit workers who may perform periodic
maintenance or environmental research such as groundwater sampling. The current worker is
evauated for the surface soil (0 to 0.3 m [0 to 1 ft]) interva. Conservative future exposure
scenariosincluded future on-unit industria workersand future on-unit resident adults and children.
Thefuture
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residentia scenario includes homegrown produce as an exposure point, which is not considered
under the current on-unit worker or future industrial worker scenarios. Future receptors are
evauated for surface soil (0 to 0.3 m [0 to 1 ft]), subsurface soil (0 to 1.2 m [0 to 4 ft]), and
groundwater. SuUmmary atistics, including anestimate of the exposure point concentration based
on the Reasonable Maximum Exposure (RME) were prepared for each soil and groundwater
exposure group. The RME isintended to provide aconservetive, yet redidtic, estimate of exposure
to receptors.

Toxicity Assessment

All find COCsare considered Class B2 carcinogens. Class A carcinogens represent the highest
weight of evidence as known human carcinogens, reflecting ahigh confidence that exposure could
result in carcinogenesis. Class B1 and B2 carcinogens represent a somewhat lower weight of

evidence, but they are till considered probable human carcinogens.

Risk Characterization

Tables, 2, and 3 summarizethe results of the human heslth risk assessment for the L BPOPs. No
find COCswereidentified for the L BPOPs. Tables4, 5, and 6 summarize the results of the human
hedlthrisk assessment for the P BPOP. Results of Risk Characterization indicate that only onefina
COC (benzo(a)pyrene) was identified for the industria worker. All sx COCs are applicable for
the future on-unit resident scenario. The risks associated with the final COCs at the P BPOP are
summarized in the following paragraphs.

Benzo(a)anthracene isidentified asafind COC for the hypothetica resdentia adult/child exposed
to subsurface soil viaingestion (Exposure Route Risk
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[ERR]=2 x 10°), dermal contact (1 x 10°®), and ingestion of tuberous vegetables (2 x 10°).

Benzo(a)pyrene isidentified asafina COC for the futureindustrial worker exposed to subsurface
s0il viaingestion (2 x 10° ) and dermal contact (4 x 10°). It isidentified as afind COC for the
hypothetica residential adult/child exposed to subsurface soil viaingestion (2 x 10°) , derma
contact (1 x 10°), and ingestion of tuberous vegetables (1 x 10°%).

Benzo(g)fluoranthene isidentified asafind COC for the hypothetica residential adult/child exposed
to subsurface soil viaingestion (3 x 10 °), dermal contact (2 x 10°), and ingestion of tuberous
vegetables (1 x 10°°).

Dibenzo(ah)anthracene is identified as a find COC for the hypothetical resdentid adult/child
exposed to subsurface soil viaingestion (2 x 10°) , dermal contact (2 x 10°), and ingestion of
tuberous vegetables (1 x 10°%).

Aroclor 1254 isidentified asa find COC for the hypothetica residentia adult/child exposed to
subsurface soil viaingestion (2 x 10 ) and ingestion of tuberous vegetables (5 x 10°). Aroclor
1254 isdso a COC for ocular effects by ingestion of tuberous produce by children (ERHQ = 4)
and adults (ERHQ = 3)

Aroclor 1260 is identified as a find COC for the hypotheticd resdentid adult/child exposed to
subsurface soil viaingestion (1 x 10°) and ingestion of tuberous vegetables (3 x 107%).
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TABLE1 RISk CHARACTERIZATION SUMMARY FOR THE L BPOPs. GQURRENT LAND USE

SCENARIO - SURFACE SOIL

Chemicals Radionuclides
Medium Exposure Noncancer HI Cancer Risk Cancer Risk
Route On-Unit On-Unit On-Unit
Worker Worker Worker
Soil Ingestion 1E-03 B 4E-09 B 2E-11
Dermal/Extern 1E-03 B 6E-10 B 1E-08
Inhalation u B 6E-11 B 1E-15
Subtotal 2E-03 B 5E-09 B 1E-08
Groundwater Ingestion NA NA NA
Showing NA NA NA
Subtotal NA NA NA
Leafy Vegetables  Ingestion NA NA NA
Tuberous Ingestion NA NA NA
Vegetables Ingestion NA NA NA
Fruits
Subtotal NA NA NA
Chemical Exposures
Combined Hazard Index: 2E-03 B |
Combined Cancer Risk: 5E-09 B
Radiological Exposures

Combined Cancer Risk
1E-08

NA - pathway not evaluated

U - Unknown - pathway evaluated but no risks could be calculated due to lack
of US EPA-approved toxicity values

B - HI <= lor ELCR <= 10* for chemical risks

E - HI > 1 or ELCR > 10* for chemicals

ELCR = Estimated Lifetime Cancer Risk

HI = Hazard Index



Unicor
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TABLE 2 Risk Characterization Summary For The L BPOPS. FUTURE LAND USE
SCENARIO - SURFACE SOIL AND GROUNDWATER

Radiological Exposures
Combined Cancer Risk

Chemicals Radionuclides
Medium Exposure Noncancer Hl Cancer Risk Cancer Risk
Route Resident Industrial Industrial Industrial
Child Adult Worker Resident Worker Resident Worker
Soil Ingestion 1E+00 B 1E-01 B  4E-02 B| 8E-06 E 9E-07 B 2E-08 5E-09
Dermal/Exter 2E-01 B 9E-02 B  4E-02 B| 4E-07 B 1E-07 B 1E-05 4E-06
Inhalation U B U B U B| 3E-08 B 1E-08 B 4E-13 3E-13
Subtotal 1E+00 B 2E-01 B  9E-02 B| 8E-06 E 1E-06 B 1E-05 4E-06
Groundwater Ingestion 8E-01 B 4E-01 B 1E-01 B 2E-05 E 4E-06 E 2E-06 6E-07
Showering NA NA NA NA NA NA NA
Subtotal 8E-01 B 4E-01 B 1E-01 B| 2E-05 E 4E-06 E 2E-06 6E-07
#Eﬁ;g{ggaabl% Ingestion 8E-02 B 5E-02 B NA 6E-06 E NA TE-07 NA
Vegetabl Ingestion 9E-02 B 5E-02 B NA 5E-06 E NA 2E-06 NA
ngts € Ingestion 2801 B 1E01 B NA 1E-05 E NA 5E-06  NA
Subtotal 4E-01 B 2E-01 B NA 2E-05 E NA 8E--06 NA
Chemical Exposures
Combined Hazard | ndex: 3+00 E] 8E-010 B| 2E-01 B
Combined Cancer Risk: 5E-05 EJ] 5E-06 E|

2E-05 | 4E-06

NA - pathway not evaluated

U - Unknown -pathway evaluated but no risks could be calculated due to lack of US EPA-approved toxicity values
B - HI <=1 or ELCR <= 10° for chemicals risks
E - HI > 1 or ELCR > 10 for chemicals
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TABLE 3 RISk CHARACTERIZATION SUMMARY FOR THE L BPOPS. FUTURE LAND USE
SCENARIO - SUBSURFACE SOIL AND GROUNDWATER

Combined Cancer Risk:

Radiological Exposures
Combined Cancer Risk

Chemicals Radionuclides
Medium Exposure Noncancer HI Cancer Risk Cancer Risk
Route Resident Industrial Industrial Industrial
Child Adult Worker Resident Worker | Resident Worker
Sail Ingestion 9E-01 B 9E-01 B 3E-02 B| 6E-06 E 7E-07 B| 1E-07 3E-08
Dermal/Exter 1E-01 B 7E-02 B 3E-02 B| 3E-07 B 1E-07 B| 2E-05 E-06
Inhalation U B U B U B| 3E-t08 B 1E-08 B| b5E-10 3E-10
Subtotal 1E+00 B 2E-01 B 7E-02 B| 6E-06 E 8E-07 B| 2E-05 6E-06
Groundwater Ingestion 8E-01 B 4E-01 B 1E-01 B| 2E-05 E 4E-06 E| 2E-06 6E-07
Showering NA NA NA NA NA NA NA
Subtotal 8E-01 B 4E-01 B 1E-01 B| 2E-05 E 4E-06 E| 2E-06 6E-07
Leafy Vegetables Ingestion 6E-02 B 4E-02 B NA 5E-06 E NA 7E-07 NA
Tuberous Vegetable  Ingestion 7E-02 B 4E-02 B NA 4E-06 E NA 2E-06 NA
Fruits Ingestion 2E-01 B 1E-01 B NA 9E-06 E NA 5E-06 NA
Subtotal 3E-01 B 2E-01 B NA 2E-05 E NA 8E-06 NA
Chemical Exposures
Combined Hazard Index: | 2E+00 E| 7E-01 _B| 2F-01 B

4E-05 E | 5E-06 E|

3E-05 | 7E-06

NA - pathway not evaluated

U - Unknown - pathway evaluated but no risks could be calculated due to lack of US EPA-approved toxicity values
B - HI <=1 or ELCR <= 10 for chemical risks

B - HI > | or ELCR > 107 for chemicals
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TABLE 4

R1sk CHARACTERIZATION SUMMARY FOR THE P BOP: CURRENT LAND
USE SCENARIO - SURFACE SOIL

Chemicals Radionuclides
Medium Exposure Noncancer Hl Cancer Risk Cancer Risk
Route On-Unit On-Unit On-Unit
Worker Worker Worker
Sail Ingestion 1EO03 B 6E09 B U
Dermal/Extern 6E-04 B 9E-10 B U
Inhalation U B 5E-12 B U
Subtotal 2E-03B B 7E-09 B U
Groundwater Ingestion NA NA NA
Showing NA NA NA
Subtotal NA NA NA
Leafy Vegetables Ingestion NA NA NA
Tub_erousVegetable Ingestion NA NA NA
Fruits Ingestion NA NA NA
Subtotal NA NA NA
Chemical Exposures
Combined Hazard Index: 2E-03 -
Combined Cancer Risk: 7E-09 | B]
Radiological Exposures
Combined Cancer Risk OE+00 B

NA - pathway not evaluated
U-Unknown - pathway evaluated but no risks could be calculated
due to lack of US EPA-approved toxicity values
B - HI <=1 or ELCR <= 10°% for chemical risks
E - HI > 1 or ELCR > 10 for chemicals
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TABLES5 RISK CHARACTERIZATION SUMMARY FOR THE P BOP: FUTURE LAND USE
SCENARIO - SURFACE SOIL AND GROUNDWATER

Combined Cancer Risk:

Radiological Exposures
Combined Cancer Risk

Chemicals Radionuclides
Medium Exposure Noncancer HI Cancer Risk Cancer Risk
Route Resident Industrial Industrial Industrial
Child Adult Worker | Resident Worker | Resident Worker
Sail Ingestion 1E+00 B 2E-01 B 6E-02 B| 1E-05 E 1E-06 B U U
Dermal/Exter 9E-02 B 5E-02 B 2E-02 B| 6E-07 B 2E-07 B U U
Inhalation U B U B U Bl 3E-09 B 1E-09 B U U
Subtotal 2E+00 E 2E-01 B 8E-02 B| 1E-05 E 1E-06 B U U
Groundwater Ingestion 3E-01 B 1E-01 B 5E-02 B| 4E-05 E 9E-06 E| 4E-06 1E-06
Showering NA NA NA NA NA NA NA
Subtotal 3E-01 B 1E-01 B BE-02 B| 4E-05 E 9E-06 E| 4E-06 1E-06
Leafy Vegetables  Ingestion 1E-01 B 6E-02 B NA 9E-06 E NA U NA
Tuberous Vegetable Ingestion 1E-01 B 8E-02 B NA 7E-06 E NA U NA
Fruits Ingestion 4E-01 B 2E-01 B NA 2E-05 E NA U NA
Subtotal 6E-01 B 4E-01 B NA 3E-05 E NA U NA
Chemical Exposures
Combined Hazard Index: | 2E+00 E| 7E-01 B| 1E-01 B

8E-05 FE IlE-OG ﬂ

4E-05 | 1E-06

NA - pathway not evaluated

U - Unknown - pathway evaluated but no risks could be calculated due to lack of US EPA-approved toxicity values
B - HI <=1 or ELCR <= 107 for chemical risks
E - HI > 1 or ELCR > 10° for chemicas
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TABLE 6 RISk CHARACTERIZATION SUMMARY FOR THE P BOP: FUTURE LAND USE
SCENARIO - SURFACE SOIL AND GROUNDWATER

Chemicds Radionuclides
Medium Exposure Noncancer HI Cancer Risk Cancer Risk
Route Resident Industrial Industrial Industrial
Child Adult Worker | Resident Worker | Resident =~ Worker
Soil Ingestion 2E+00 B 2E-01 B 9E-02 B| 4E-05 E 4E-06 B | 5E-08 1E-08
Dermal/Exter 2E-02 B 1E-01 B 7E-02 B| 2E-07 B 7E-06 B| 3E-05 1E-05
Inhalation ) B U B U B| 2E-09 B 1E-09 B| 1E-12 7E-13
Subtotal 2E+00 E 4E-01 B 2E-02 B| 6E-05 E 1E-05 B| 3E-05 1E-05
Groundwater Ingestion 3E-01 B 1E-01 B 5E-02 B| 4E-05 E 9E-06 E| 4E-06 1E-06
Showering NA NA NA NA NA NA NA
Subtotal 368-01 B 1E-01 B 5E-02 B| 4e-05 E 9E-06 E| 4E-06 1E-06
Leafy Vegetables  Ingestion 1E-01 B 7E-02 B NA 8E-06 E NA 2E-06 NA
Tuberous Ingestion 5E+00 E 3E+00 E  NA 4E-04 E NA 5E-06 NA
Vegetable Ingestion 4E-01 B 2E-01 B NA 1E-05 E NA 1E-05 NA
Fruits
Subtotal 5E-01 E 4E-01 B NA 4E-04 E NA 2E-05 NA
Chemical Exposures
Combined Hazard Index: | 8E+00 E| 3E+00 E| 2E-01 B
Combined Cancer Risk: 5E-04 E|2E05 E
Radiological Exposures
Combined Cancer Risk 5E-05 | 1E-05

NA - pathway not evaluated

U - Unknown - pathway evaluated but no risks could be calculated due to lack of US EPA-approved toxicity values
B - HI <=1 or ELCR <= 10%® for chemical risks
E - HI > 1 or ELCR > 10 for chemicals
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Summary of Ecological Risk Assessment

The ecologica risk assessment eva uated thelikelihood of occurrencefor adverseecologica effects
from exposure to chemicals associated with the L and P BPOPs. The ecological settings of the
units are not unique. There are no known endangered, threatened, or specia concern species at
ether unit, nor are the species that inhabit the unit rarein the region or consdered to be of specid
societal vaue. Theareaof each unitissmal and the habitat islow in diversity and productivity. No
ecologicd find COCswere retained at either unit; therefore, the units do not pose unacceptable
risk to ecological receptors.

Uncertainty Analysisand Final COCs

An uncertainty anayss was performed on preiminary COCs. The uncertainty andysis dlows for
professond judgment to be used to exclude condtituents that may not be clearly unit-reated and
for which risks may be overstated. Uncertainty for each preliminary COC was evauated on a
case-by-case basis, and isdiscussed in detail in Chapter 7 of Approved Sandardized Corrective
Action Design (ASCAD™) Combined Document for the L- and P-Area Bingham Pump
Outage Pits (U) (WSRC, 1999a).

Preliminary Remediation Goals

Remedid God Options (RGOs) are concentration gods for individua chemicas for specific
medium and land use combinations. They aredesigned to provide conservative, long-term targets
for the sdlection and andysis of remedid dternatives. Find remedid levels for the COCs, which
are salected by risk managers, areto be protective of both human health and ecological receptors,
aswdl as comply with Federd and State Applicable or Relevant and Appropriate Requirements
(ARARS). Because no final CM COCs or ecologicd find COCs
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were identified a the L and P BPOPs, no contaminant migration RGOs or ecological RGOswere
developed.

For each land usefreceptor scenario (current on-unit worker, future industrial worker, and
hypothetica on-unit resident), arange of potentia human health RGOsisprovided, corresponding
to target HQs of 0.1, 1, and 3 as well as target cancer risks of 1 x 10, 1 x 10°, and 1 x 10
(Table 7). However, because the anticipated land useisindudtrid and exposure will be limited to
surface soil, and because there were no final COCsin surface soil, no RGOswere sdlected (Table
7).

Conclusions and Site-Specific Congderations

The response action selected in this Record of Decision is necessary to protect the public hedlth
and welfare or the environment from actua or threstened rel eases of hazardous substancesinto the
environment. Site-gpecific considerations for the development of remedia dternatives, based on
the conclusions of the RI/BRA for the L and P BPOPs, include:

* Buriedwagteremainsin placeat the L and P BPOPsbelow 1.2 m (4 ft) of backfill. Thewaste
is categorized as Low Level Threat Waste (US EPA, 1991) because of the absence of free
liquids or mobile or highly toxic materid. The waste conssts primarily of miscelaneous
congtruction debris (pipes, cables, ladders, concrete, and miscellaneous congtruction
hardware) which may have low-leve fixed contamination such as cesum-137, strontium-90,
and cobalt-60.

*  No human hedth find COCswereidentified in groundwater for any land use/receptor scenario
at either unit, indicating that groundwater does not pose unacceptable risks.




Record of Decision for theL- and P-Area WSRC-RP-98-4105

Bingham Pump Outage Pits (643-2G, 643-3G, and 643-4G) Revision 1
Savannah River Site
September 1999 Page 35 of 70
TABLE7  PRELIMINARY RGOSFOR HUMAN HEALTH COCSIN SoiL AT THE PBPOP
Noncarcinogenic Effects Carcinogenic Effects
Taget  Target Future Future 2X Average Background conc
Hazard  Cancer Current Resident Resident Industrial Current Industrial PBPOP Basec;
Constituent Quotient  Risk Worker Child Adult Worker Worker Resident Worker  (Surface) (All Depths) ARAR RGO
PCBs (mg/kQ)
Aroclor 1254 0.1 1E-06 100 0.14 0.94 2.4 350 0.26 1.7 ND ND 10 %
Aroclor 1260 0.1 1E-06 No RfD No RfD No RfD No RfD 350 0.26 1.7 ND ND 10 %
SVOCs (ug/kg)
Benzo(a)anthracene 0.1 1E-06 8.34E+07 1.82E+05 8.38E+05 2.00E+06  5.33E+05 519 2.56E+03 ND ND none %
Benzo(a)pyrene 0.1 1E-06 8.34E+07 1.82E+05 8.38E+05 2.00E+06  5.33E+04 52 256 ND 10.9 none %
Benzo(b)fluoranthene 0.1 1E-06 8.34E+07 1.82E+05 8.38E+05 2.00E+06  5.33E+05 519 2.56E+03 9.98 11.1 none %
Dibenzo(a,h)anthracene 0.1 1E-06 8.34E+07 1.82E+05 8.38E+05 2.00E+06  5.33E+04 52 256 ND 7.02 none %
PCBs ( g/ kg)
Arcolor 1254 1 1E-05 995 1.4 9.4 24 3,499 2.6 17 ND ND 10 %
Arcolor 1260 1 1E-05 No RfD No RfD No RfD No RfD 3,499 2.6 17 ND ND 10 %
SVOCs (ug/ kg)
Benzo(a)anthracene 1 1E-05 8.34E+08 1.82E+06 8.38E+06 2.00E+07 5.33E+06 5.19E+03 2.56E+04 ND ND none %
Benzo(a)pyrene 1 1E-05 8.34E+08 1.82E+06 8.38E+06 2.00E+07  5.33E+05 519 2.56E+03 ND 10.9 none %
Benzo(b)fluoranthene 1 1E-05 8.34E+08 1.82E+06 8.38E+06 2.00E+07 5.33E+06 5.19E+03 2.56E+04 9.98 11.1 none %
Dibenzo (a, h)anthracene 1 1E-05 8.34E+08 1.82E+06 8.38E+06 2.00E+07  5.33E+05 519 2.56E+03 ND 7.02 none %
PCBs (mg/ kg)
Aroclor 1254 3 1E-04 2,986 4.3 28 72 34,986 26 168 ND ND 10 %
Aroclor 1260 3 1E-04 No RfD No RfD No RfD No RfD 34,986 26 168 ND ND 10 %
SVQOCs (ug/ kg)
Benzo(a)anthracene 3 1E-04 2.50E+09 5.46E+06 2.51E+07 6.00E+07 5.33E+07 5.19E+04 2.56E+05 ND ND none %
Benzo(a)pyrnen 3 1E-04 2.50E+09 5.46E+06 2.51E+07 6.00E+07 5.33E+06 5.19E+03 2.56E+04 ND 10.9 none %
Benzo(b)fluoranthene 3 1E-04 2.50E+09 5.46E+06 2.51E+07 6.00E+07 5.33E+07 5.19E+04  2.56E+05 9.98 111 none %
Dibenzo(a, h)anthracene 3 1E-04 2.50E+09 5.46E+06 2.51E+07 6.00E+07 5.33E+06 5.19E+03 2.56E+04 ND 7.02 none %

ND = Not Detected

RfD = Reference Dose

No final COCswereidentified at the L BPOPs; therefore, no table of preliminary RGOs for Human Health COCs in soil was devel oped.

Concentration-based ARARs for PCBsin soil based on US EPA guidance for sitesin industrial areas (US EPA, 1990); the guidance states that action levels should be established in the range of 10 to 25 mg/kg, based on site-specific
conditions.

*RGOs are selected based on the anticipated future land use of the unit (limited use with restrictions similar to an industrial use zone) with exposure to surface soil. Because there were no final COCs for surface soil, no RGOs are listed.
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. Fate and trangport modeling found that leaching of the congtituents present in soilsa the L or
P BPOPs does not present an unacceptable future risk to groundwater at either unit, and no
CM COCs are retained.

. At the L BPOPS, no human hedlth find COCswereidentified in soil for any land use/receptor
scenario, indicating that surface and subsurface soils do not pose unacceptabl e risks to human

hedth under current or future conditions.

. At the P BPOP, PAHs (benzo[a]anthracene, benzo[a]pyrene, benzo[d]fluoranthene, and
dibenzo[ah]anthracene) and PCBs (Aroclor 1254 and Aroclor 1260) wereretained ashuman
hedth find COCsin soil. Each of the find COCsisidentified asaCOC in subsurface soil for
the hypothetical on-unit resident scenario; benzo(a)pyrene is dso identified as a COC in
subsurface soil for the future industrial worker scenario. Potential RGOs were devel oped for
these final COCs for three target risk levels under current and hypotheticd future land use
scenarios (Table 7).

. The future land use for the L and P BPOPsis anticipated to be limited with restrictions Smilar

to an industrid use zone.

. The one condituent that is identified as a COC for the future indudtrid scenario
(benzo[a]pyrene at the P BPOP) exceeds target risk levelsin asmadl, isolated location in the
pit subsurface soils (Figure 10).

. No ecologicd find COCs were retained at either unit, therefore, the units do not pose
unacceptable risks to ecological receptors.

Remedid drategies for the units must focus on the buried waste that remains in place below 1.2 m (4 ft)
of backfill at each unit.
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Figure 10. Distribution of Benzo(a)pyrene in Surface and Subsurface Soils at the P BPOP
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Vil. REMEDIAL ACTION OBJECTIVES AND DESCRIPTION OF CONSIDERED
ALTERNATIVES

Remedial Action Objectives

Remedia ActionObjectives (RAOs) specify unit-specific contaminants, mediaof concern, potentia
exposure pathways, and remediation goas. The RAOs are based on the nature and extent of
contamination, threatened resources, and the potential for human and environmenta exposure.
Initidly, preiminary remediaion goals are developed based upon ARARYS, information to-be-
consdered, or other information from the RI/BRA. These goa's should be modified, as necessary,
as more information and potentia remedia technol ogies become available. Fina remediation gods
are determined when the remedly is selected. Then, acceptable exposure levels that are protective
of human hedth and the environment shal be established.

ARARSs are those cleanup standards, standards of control, and other substantive requirements,
criteria, or limitations promulgated under Federa, State, or local environmenta law that specificaly
address a hazardous substance, pollutant, contaminant, remediad action, location, or other
circumstance & a CERCLA dsite. Threetypes of ARARS (action-, chemical-, and | ocati on-specific)
have been developed to smplify identification and compliance with environmenta requirements.
Action-specific requirements set controls on the design, performance, and other aspects of
implementationof specific remedid activities. Chemica-specific requirements are media-specificand
hedl th-based concentration limits developed for Ste-specific levels of condtituentsin specific media.
Location-specific ARARS must consder Federal, State, and loca requirements that reflect the
physiographica and environmenta characteristics of the unit or the immediate area. There were no

action-specific, location-specific, or chemica-
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gpecific ARARS rdevant to establishing RAOs for the L and P BPOPS. Action-specific ARARS
have been identified while investigating remedid dternatives

Remedial Alternativesfor Soil

Six dternaivesfor soil remediation were developed in the K BPOP FS. These dternatives address
awiderange of technologiesand general response actionswith basdline, containment, treetment, and
excavation/removal fegtures. The dternatives were designed to be applicable to each of the unitsin
the BPOP waste unit group, and address both primary sources and secondary sources of
contamination.

In the focused FS for the L and P BPOPS, each of the six aternatives was reviewed and then
assessed individualy for the L and P BPOPs. Table 8 provides a listing of the aternatives and the
estimated costs associated with their implementation. The following sections provide a description
of each dternative.

Alternative 1 - No Action

Under this dternative, no actions would be conducted and no limitations would be placed on future
uses of the site. US EPA policy and regulations require the consideration of No Action to serve as
abasdline againgt which the other dternatives can be compared. Because no action would be taken
a the unit, the unit would remain in its present condition and there would be no reduction of risk.
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TABLES8 COMPARATIVE ANALYSISOF REMEDIAL ALTERNATIVESFOR SOIL AT THE L AND P BPOPs
Alternative 1. Alternative 2. Alternative 3. Alternative 4. Alternative 5. Alternative 6.
No Action Land Use Controls Placement of Soil Cover In-situ solidification of soil Excavate debris; Excavate debris and
and debris; soil cover solidify/stabilize soil; soil, disposal in EAV
CERCLA backfill treated soil and
CRITERIA debris; soil cover

Overall Protect

ion of Human Health and the Environment

Human Health
(evaluation
focuses on the
the primary
source material
at each unit and
the human
health final
COCsin
subsurface soil
at the P BPOP)

No long term
protection. In the
absence of periodic
maintenance and
access/deed
restrictions, erosion of
existing backfill or
development could
increase exposure to
primary source
material and the final
COCs in subsurface

Protective. Access and
deed restrictions
would gresatly reduce
the risk of exposure
to primary source
material at each unit
and the final COCsin
subsurface soil at P
BPOP by prohibiting
unauthorized
excavation and land
use.

Protective. Soil cover
would further isolate the
primary source material
at each unit and the final
COCs in subsurface soil
at P BPOP. The Land
Use Controls would
provide the necessary
reduction in exposure.

Protective. In-situ grouting
would reduce exposure
potential by immobilizing
COCs and preventing
direct contact. The Land
Use Controls would
provide the necessary
reduction in exposure.

Protective. Ex-situ
grouting would reduce
exposure potential by
immobilizing COCs and
preventing direct contact.
The Land Use Controls
would provide the
necessary reduction in
exposure.

Protective. Risk
reduced to
background levels
through complete
source-term
removal.

soil at P BPOP.
Environment No long term Protective. Protective. Soil cover Protective. In-situ grouting | Protective. Ex-situ Protective. Risk
(evaluation protection. Erosion of | Maintenance, would further isolate the | would reduce exposure grouting would reduce reduced to
focuses on the existing backfill or inspections, and land primary source material potential by preventing exposure potential py background levels
the primary development could use restrictions would at each unit. The Land direct contact. The Land preventing direct contact. through complete
source material increase exposure to prevent exhumation Use Controls would Use Controls would The Land Use Controls source term
at each unit - primary source of primary source provide the necessary provide the necessary would provide the removal.
no ecological material. material. reduction in exposure. reduction in exposure. necessary reduction in
final COCs exposure.

were identified
at either unit)

Control of
Source Release
(neither unit
poses arisk to
groundwater -
no final CM
COCs were
identified)

Does not reduce
leaching. No actions
would be taken to
reduce infiltration and
percolation, therefore,
leaching would
continue under

current conditions.

Does not reduce
leaching. No actions
would be taken to
reduce infiltration and
percolation, therefore,
leaching would
continue under

current conditions.

Provides moderate
reduction in infiltration
and leaching.

Provides significant
reduction in infiltration
and leaching.

Provides greater reduction
in infiltration and leaching.

Provides the greatest
reduction in
infiltration and
leaching through
source term
removal.
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TABLES COMPARATIVE ANALYSISOF REMEDIAL ALTERNATIVESFOR SOIL AT THE L AND P BPOPS(CONT’D.)

Alternative 1. Alternative 2. Alternative 3. Alternative 4. Alternative 5. Alternative 6.
No Action Land Use Controls Placement of Soil Cover | In-situ solidification of soil | Excavate debris; Excavate debris and
and debris; soil cover solidify/stabilize soil; soil, disposal in
CERCLA backfill treated soil and EAV
CRITERIA debris; soil cover
Compliance with Applicable or Relevant and Appropriate Requirements (ARARS)
Chemical- None. None. None. None. None. None.
Specific
Location- None. None. None. None. None. None.
Specific
Action- None. None. Complies with the Complies with the Complies with the Complies with the
Specific appropriate ARARs if appropriate ARARS if appropriate ARARs if appropriate ARARs
erosion control and dust | erosion control and dust erosion control and dust if erosion control
emission standards (SC | emission standards (SC emission standards (SC and dust emission
R61-62.6) are instated R61-62.6) are instated for R61-62.6) are instated standards (SC R61-
for any onsite any onsite remediation. for any onsite 62.6) are instated
remediation. OSHA (29 CFR 1910), remediation. OSHA (29 for any onsite
OSHA (29 CFR 1910), | NESHAPS, Occupeational CFR 1910), NESHAPS, remediation. OSHA
NESHAPs, and Radiation Protection Occupational Radiation (29 CFR 1910),
Occupational Radiation | regulations, and 40 CFR Protection regulations, NESHAPS,
Protection regulations 264.114 a'so apply. and 40 CFR 264.114, Occupational
also apply. CFR 264.251, and 40 Radiation Protection
CFR 264.258(a) aso regulations. RCRA
apply. regulations for
hazardous waste
(SC R61-79.261
through 79.268)
generation,
transport,
characterization,
treatment, storage,
and disposal, 40
CFR 264.114, and
49 CFR 107, dso
apply.
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TABLES COMPARATIVE ANALYSISOF REMEDIAL ALTERNATIVESFOR SOIL AT THE L AND PBPOPS (CONT'D.)

CERCLA
CRITERIA

Alternative 1.
No Action

Alternative 2.
Land Use Controls

Alternative 3.
Placement of Soil Cover

Alternative 4.
In-situ solidification of soil
and debris; soil cover

Alternative 5.
Excavate debris;
solidify/stabilize soil;
backfill treated soil and
debris; soil cover

Alternative 6.
Excavate debris and
soil, disposal in
EAV

Long-Term Effect

iveness and Per manence.

Volume

Magnitude of Residud risk Doesnot involveany | Does not involve any Residual risks are reduced Residud risks are Greatest reduction
Residua Risks would bethesame | form of treatment that | form of treatment that through solidification of reduced through inresidual risk
asthat determined | would reduce the would permanently soil, immobilization of treatment and because the
inthe BRA. risks. However, reduce the risks. COCs, reduction in solidification of soil contaminated
residential land useis | However, surface and infiltration provided by a immobilization of COCs, | materia isremoved
prohibited, and subsurface riskswould | soil cover, and access reduction ininfiltration from the waste unit.
erosion and be reduced torisk levels | controls. provided by a soil cover,
unauthorized associated with the soil and access controls.
excavation of cover (background).
subsurface soilsis
prevented.
Permanence Not permanent. Permanent aslongas | Permanent aslong as Permanent. Solidification of | Permanent. Solidification | Permanent.
Threat of exposure | maintenance and soil cover and Land Use | soil provideslong-term of soil provideslong- Contaminated media
would incresse if administrative Controls are maintained. | immobilization. term immobilization. is permanently
€rosion occurs. controlsare removed from the
maintai ned. waste site.
Reduction in Toxicity, Mobility, or Volume Through Treatment
Degree of No reduction No reduction because | No reduction because Mediatreated and isolated Mediatreated and Mediatransported
Expected because media mediawould not be mediawould not be but left in place. isolated but left in place. | to another facility.
Reductionin would not be actively treated. actively treated.
Toxicity actively treated.
Degree of No reduction. No reduction. Soil cover provided Greater reduction in Great reduction in No reduction. No
Expected moderate reduction in mobility by implementing mobility by implementing | form of active
Reduction in infiltration and leaching. | in-situ solidification and the | ex-situ solidificationand | treatment applied to
Mobility placement of soil cover. the placement of soil the contaminants.
cover. Medica removed
from the unit.
Degree of No reduction. No reduction. No reduction. Anincrease in volume of Anincreaseinvolumeof | Reduction of
Expected contaminated material upto | contaminated material up | contaminant volume
Reductionin 100%. to 100%. through removal to

another location.
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TABLES COMPARATIVE ANALYSISOF REMEDIAL ALTERNATIVESFOR SOIL AT THE L AND P BPOPs (CONT’ D.)
Alternative 1. Alternative 2. Alternative 3. Alternative 4. Alternative 5. Alternative 6.
No Action Land Use Controls Placement of Soil Cover | In-situ solidification of soil Excavate debris; Excavate debris and
and debris; soil cover solidify/stabilize soil; soil, disposal in
CERCLA backfill treated soil and EAV
CRITERIA debris; soil cover

Short-Term Effectiveness

Objectives

Risk to Workers None No exposure Minor potential risk due | Moderate potential risk due | High potential risk dueto | High potential risk
concerns because to inhalation or direct to inhalation or direct inhaation or direct dueto inhalation or
intrusive onsitework | contact during sail contact during treatment; in- | contact during soil direct contact during
is not required; cover placement; situ treatment minimizes excavation, handling, and | soil e3xcavation,
Workers exposed to applicable work safety potential contact; applicable | treatment; applicable handling, and
minor short-term regulations would be work safety regulations work safety regulations shipment; applicable
construction related followed. would be followed would be followed. work safety
risks (e.g., fals, cuts, regulations would
heavy equipment be followed.
operation) associated
with site maintenance
at both units.

Risk to None. None. None. None. None. None.

Community

Timeto Achieve RAOs not 2 months 2 months 3to 4 months 3to 5 months 2 to 5 months

Remedia Action | achieved
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TABLES COMPARATIVE ANALYSISOF REMEDIAL ALTERNATIVESFOR SOIL AT THE L AND PBPOPS (CONT'D.)

Alternative 1. Alternative 2. Alternative 3. Alternative 4. Alternative 5. Alternative 6.
No Action Land Use Controls Placement of Soil Cover In-situ solidification of soil and Excavate debris; Excavate debris and soil,
debris; soil cover solidify/stabilize soil; backfill disposal in EAV
CERCLA treated soil and debris; soil
CRITERIA cover
Implementability
Availability of Not applicable. Readily available. Readily available. Readily available materials; minor Readily available materials; Readily available
Materials, Equipment, difficultiesin the selection of minor difficultiesinthe materials; minor
Contractors qualified contractors. selection of qualified difficultiesin the
contractors. selection of qualified
contractors.

Administrative No administrative No administrative No implementation Special requirements may need to No implementation Evaluation of regulatory
Feasibility/ constraintsto constraintsto restrictions. befollowed for grouting among restrictions. and acceptance criterial
Regulatory implementation. implementation. debris. required.

Requirements

Technical Feasibility

Readily implementable.

Readily implementable.

Implementable. Utilizes
proven technologies; no site
limitationsidentified.

Implementable. Utilizes proven
technologies; no site limitations
identified.

Implementable. Utilizes proven
technologies; no site
limitationsidentified.

Implementable. Utilizes
proven technologies.
Availability of space at
disposal facility is
limited.

BPOP

Monitoring No applicable. Periodic inspections and Monitoring associated with Monitoring of radiation levels; Air quality monitoring of Air quality monitoring;
Considerations routine maintenance Land Use Controls. process confirmation testing. fugitive dust; monitoring of monitoring of radiation
performed. Monitoring associated with Land radiation levels. Monitoring levels.
Use Controls. associated with Land Use
Controls.
Cost
Capital $0 $13,900 $296,600 $1,762,400 $2,711,700 $11,401,800
O&M $50,000 $71,500 $83,800 $83,800 $83,800 $0
Total Cost for L $50,000 $85,400 $380,400 $1,846,200 $2,795,500 $11,401,800
BPOPs
Capital $0 $13,900 $281,400 $1,650,500 $2,570,900 $10,410,100
o&M $50,000 $70,00 $79,200 $79,200 $79,200 $0
Total Cost for P $50,000 $83,900 $360,600 $1,729,700 $2,650,100 $10,410,100

State and community acceptance will be evaluated after the public comment period.
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Alternative 2 - Land Use Controls (Access and Deed Restrictionsg/Notifications)

Under this dternative, Land Use Controls would be implemented and the unit would remain
undisturbed. Implementation of this dternative would require both near- and long-term actions.

For the near-term, signs would be posted to indicate that the areas were used for disposal of waste
meterid. In addition, existing SRS access controls would be used to maintain the use of the units
congstent with their intended land use.

Periodic inspections would be conducted and maintenance would be performed to help ensure that
no eroson or soil migration occurs. Maintenance, as needed, would consst primarily of mowing and
subsidence repairs. Minor drainage modifications may be conducted as needed to prevent ponding
and to promote surface water runoff.

In the long term, if the property is ever transferred to nonfederd ownership, the U.S. Government
will take those actions necessary pursuant to Section 120(h) of CERCLA. Thoseactionswill include
a deed natification disclosing former waste management and disposal activities as well as remedia
actions taken on the site. The deed natification shdl, in perpetuity, notify any potentia purchaser that
the property has been used for the management and disposa of waste. These requirements are d'so
condgtent with the intent of the RCRA deed natification requirements at find closure of a RCRA
fadility if contamination will remain a the unit.

The deed shall aso include deed restrictions precluding resdentid use of the property. However, the
need for these deed redtrictions may be re-evaluated at the time of transfer in the event that exposure
assumptions differ and/or the resdua
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contaminationno longer poses an unacceptable risk under residentia use. Any re-evauation of the
need for deed restrictions will be done through an amended ROD with US EPA and SCDHEC
review and approval.

In addition, if the Steis ever tranferred to nonfederd ownership, asurvey plat of the areawill be
prepared, certified by a professona land surveyor, and recorded with the appropriate county
recording agency.

All contaminated media would remain onsite and there would be no reduction in the toxicity,
mohility, or volume of toxic substances or contaminated media. Long-term protection of human
hedth and the environment would be achieved through deed redtrictions and maintenance of the
exiging soil cover. The resdud risk under this dternative is the same as that determined in the
BRA. Thisdternative would reduce the future risks presented by the unit by limiting or preventing
future exposure pathways such as those associated with excavation.

No thregts to workers, the local community, or the environment would be posed during
implementation of this aternative because the existing soil cover would not be disturbed and
contaminated materia swould not be exposed. Thereare no technica or adminigtrative congraints
to theimplementation of thisaternative. Ingpections of the existing soil cover and vegetation could
be performed by SRS personnel or a contractor. Likewise, SRS personnel or loca firms could
perform routine maintenance. Placement of deed restrictions or notices requires lega assstance.
However, no adminigrative limitations are known.

Alternative 3 - Placement of a Soil Cover
Under thisdternative, the unitswould be covered by alow permesbility soil cover with aminimum

thickness of 0.9 to 1.2 m (3 to 4 ft) (nomina in-place saturated hydraulic conductivity of 1 x 10°
cnm/sec or less). Limited Ste clearing and
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grading might be required to place the soil cover. The soil cover would have an upper surface with
adope of threeto five percent to promote surface water runoff and minimize surface eroson. A
topsoil (vegetative soil layer - minimum thickness 3to 6inches) would be placed on top of the soil

cover.

The topsoil (vegetative soil layer) would be added and the area. would be compacted and seeded
with native grasses to increase evapotrangpiration. The topsoil layer would aso protect the soil
cover from damage due to erosion and frost. The topsoil layer would also provide water storage

capacity to reduce the rate of runoff which, if too high, could cause erosion of the soil cover.

This aternative is shown to provide adequate protection of human hedth and the environment in
the near- and long-term. The contaminated material would be isolated by the soil cover and
contaminant mohility would be minimized by reductionsin infiltration and eroson.

Because buried waste would beleft in place at depth, Land Use Controlswould aso be necessary

to redtrict the areato future industria use and to prohibit excavation of the soil cover.

Alternative 4 - In-Situ Solidification of Soil and Debris, Soil Cover

Under this dternative, aconcrete-based agent would be injected into the units and mixed with the
s0il to form asolidified mass. The concrete materid would beinjected into the ground in columns
inan overlapping pattern to provide treatment over the entire target area. The solidification process
would produce a monolithic dructure that would eiminate or reduce the mobility of the
contaminants. A soil cover would then be placed over the tregted Site. The design of the soil cover
would be the same as that discussed under Alternative 3.
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Solidificationwould provide effective reduction or imination of the mobility of Ste contaminants.
The source of leachable contamination would effectively be removed from the unit. The RAOs
would not be achieved through trestment, but would be achieved once the soil cover isin place,
Thetotd volume of contaminated material would be increased by up to 100 percent of the origind
volume. The total mass of inorganic contaminants would remain unchanged.

Because buried waste would bel€eft in place at depth, Land Use Controlswould aso be necessary
to regtrict the area to future indudiria use,

Alternative 5 - Excavate Soil and Debris, Solidify/Stabilize Soil, Backfill
Treated Soil and Debris, Soil Cover

Under thisdternative, theidentified soil and debriswould be excavated by backhoe or other smilar
equipment. Excavation would extend to at least four feet below the base of the debris. The
excavation could go deeper if necessary. The excavated materid would then be staged at the unit.
Impermesble tarps would be placed on the ground prior to placement of the excavated materia
and gmilar tarps would be placed over individua piles to limit arborne particulates and
contaminated runoff. Other containment measures would be implemented as needed.

The excavated soil would betreated by solidification with Portland cement. The materid would be
mixed with the cement to form solid blocks that would reduce or eliminate the mohility of the
contaminants. Preiminary testing would be required to determine an appropriate ratio of cement
to soil. The treated soil would then be backfilled into the excavation and a soil cover would be
placed over the unit. The design of the soil cover would be the same as that discussed under
Alternative 3.
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Solidificationwould provide effective reduction or imination of the mobility of Ste contaminants.
In addition, the contaminated materid would be isolated by the soil cover. The totd volume of
contaminated soil would be increased by up to 100 percent of the origina volume. Thetota mass
of inorganic contaminants would remain unchanged.

Excavation of soil and debris for treatment would result in fugitive dust being released to the
amosphere, potentidly exposing onste workers.

Because buried waste would bel€eft in place at depth, Land Use Controlswould aso be necessary
to restrict the area to future industria use,

Alternative 6 - Excavate Soil and Debris, Dispose in E-Area Vaults

This dternative would require excavation by backhoe or smilar means and remova of
contaminated soil. Excavation would extend to at least four feet below the base of the debris. The
excavation could go deeper if necessary. The excavated materid would be hauled from thesiteand
disposed at the E-Area Vaults (EAV). The excavation would be backfilled with soil and seeded.

Excavation would present limited short-term exposuresto workers. Excavation of soil and debris
would result in fugitive dust being rel eased to the atmosphere, potentialy contacting onsteworkers.

Because implementation of thisaternative would result in complete sourceterm removad, Land Use

Controls would not be necessary.

Remedial Alternativesfor Groundwater

The RI/BRA for the L and P BPOPs established that groundwater at these units does not pose
unacceptable risk to human health for any land use/receptor
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scenario (no human hedlth find COCs in groundwater were identified). Therefore, groundwater
RGOs were not devel oped and no action was required. Under this remedy, no actions would be
conducted. Thereareno capita or operationa and maintenance costs associated with thisremedy.

Vill. SUMMARY OF COMPARATIVE ANALYS SOF THE ALTERNATIVES

Each of the remedid dternatives for soil was evauated using the nine criteria established by the
Nationa Oil and Hazardous Substances Pollution Contingency Plan (NCP). The criteria were
derived from the statutory requirements of CERCLA Section 121. The criteriaare:

1. overdl protection of human health and the environment

2. compliance with ARARS

3. long-term effectiveness and permanence

4. reduction of toxicity, mohility, or volume through trestment
5. short-term effectiveness

6. implementability

7. cost

8. State acceptance

9. community acceptance

In selecting the preferred aternative, the above criteria were used to eva uate the aternatives
developed in the focused FS (WSRC, 19994). Seven of the criteria
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were used to evauate al the dternatives, based on human hedth and environmentad protection,
cost, feagbility, and feasibility issues (Table 8). Groundwater aternativeswere not carried through

adetailed evauation because no remedies other than No Action were considered.

Overall Protection of Human Health and the Environment

The reaults of the comparative andysis of aternatives for soil indicate that with the exception of
Alternative 1 (No Action), all consdered dternatives meet the RAOs. For dternatives 2 through
5, overal protectionof human hedlth and the environment isachieved through Land Use Controls,
which prohibits unauthorized excavation. Alternatives 3 through 5 provide increasing levels of waste
isolation, but al mandate Land Use Controls. Alternative 6 providesthe highest overall protection
through complete source term removal.

Compliance with ARARs

Alternatives 4, 5 and 6 involve intrusive activities, which trigger action-specific ARARs and higher
short-term risk to workers, particularly with Alternatives 5 and 6.

Long-Term Effectiveness and Permanence

The residua risk decreases and the permanence increases with higher levels of treatment, with
Land Use Contralsin Alternatives 2 through 5,-providing the necessary level sof risk reduction and
permanence.

Reduction of Toxicity, Mobility, or Volume Through Treatment

The reduction in toxicity and mobility increaseswith increasing level sof trestment, but isassociated

with agrester waste volume in Alternatives 4 and 5.
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Because the unitsdo not pose acurrent or future threet to groundwaeter, each dternative adequately

addresses contaminant mobility and leaching concerns.

Short-Term Effectiveness

During the congtruction and implementation period, minor short-term congtruction related risks
associated with sSte maintenance a both unitsexist in Alternatives 2 through 5. Thetimeto achieve
RAOs is in the 2-5 month range for Alternatives 2-5. The time to achieve remedid action
objectivesis based upon the time required to implement the remediad dternative.

I mplementability

No ggnificant obgacles to implementation are identified, dthough minor technica and/or
adminidrative difficulties may be encountered with Alternatives4, 5, and 6. All aternatives can be
implemented in ashort period of time (within severa months), and given the large distance to the
nearest SRS boundary, none of the dternatives present arisk to the community.

Cost

The cogt of the dternatives include capital and operations and maintenance costs. The costs for
Alternaives4-6 are sgnificantly higher dueto increased trestment. The costswere projected over
a 30-year period with an interest rate of 5 percent.

State Acceptance

For the L and P BPOPs, the State and Federal regulatory agencies have accepted and approved

Alternative 2 (Land Use Controls) for soil and No Action for groundwater because they have
successfully met the comparative andysis criteriaas well asthe RAOs.




Record of Decision for theL- and P-Area WSRC-RP-98-4105

Bingham Pump Outage Pits (643-2G, 643-3G, and 643-4G) Revision 1

Savannah River Site

September 1999 Page 54 of 70
Community Acceptance

Based on the public comments received from the community and the CAB, this remedy has met
community acceptance. It provides adequate protection against buried waste lft in place at depth.

Based on these criterig, Alternative 2 (Land Use Controls) is salected asthe preferred dternative
for soil at each unit. Among the dternatives that meet the RAOs (Alternatives 2 through 6), the
primary deciding criteria are codt, long-term effectiveness and permanence (magnitude of resdud

risk), and risk to workers.

The preferred dternativeis further evauated based on the find two criteria (State acceptance and
community acceptance) in the following section.

THE SELECTED REMEDY

For the L and P BPOPs, the State and Federal regulatory agencies have accepted and approved
Alternative 2 (Land Use Controls) for soil and No Action for groundwater based upon the
successful satisfaction of both the comparative andysis criteria and RAOs. A review will be
conducted within five years after initiation of remedid action to ensure that the remedy continues
to provide adequate protection of human hedlth and the environment. In addition, based on the
public comments received from the community and the CAB, this remedy has met community
acceptance. It provides adequate protection against buried waste left in place at depth.
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Land Use Controls will redtrict the L and P BPOPs to future industrial use and will prohibit
residential use of the areas. Unauthorized excavation will aso be prohibited and the waste unitswill
reman undisturbed. Land Use Controls will be maintained until such time that they are deemed

unnecessary.

Per the US EPA Region IV Land Use Controls (LUCs) Policy (US EPA, 1998), a Land Use
Control Assurance Plan (LUCAP) for SRS has been developed and submitted to US EPA and
SCDHEC for approva. Based on the results of the L and P BPOPs RI/BRA, the sdlected
remedia dternative for these OUs incorporate LUCs, and therefore, a Land Use Control
Implementation Plan (LUCIP) for the L and P BPOPs will be developed and submitted to the
regulatorsfor approval. The SRS LUCAP has been submitted under separate cover, whereasthe
unit-specific LUCIP will beincluded in the L and P BPOPs Fina Remediation Report (FRR) in
accordancewith the post-ROD document schedule provided in Figure 11. The LUCIP detailshow
SRS will implement, maintain, and monitor the land use control eements of the L and P BPOPs
ROD to ensure that the remedy remains protective of human hedlth and the environment. Upon
regulatory approval, the L and P BPOPs LUCIP will be appended to the SRS LUCAP.

The LUC objectives necessary to ensure the protectiveness of the preferred dternative are:
I prevent contact, removal, or excavation of buried waste in the area

I preclude resdentid use of the area

Land Use Controls required to prevent unauthorized exposure to the contaminated media a the
L and P BPOPs include the following:

1. ingdlation of warning sgns at the most probable access pointsto indicate that the areaswere
used for the digposa of waste materid (radioactively-
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contaminated congtruction materias) and to advise that the waste unit custodian must be
contacted prior to entry

2. use of existing SRS access controls (including security gates, guards, and the Site use/site

clearance program) to maintain the use of each site consistent with itsintended land use

3. periodic ingpections and generd maintenance (primarily mowing and subsidence repairs, and
minor drainage modifications as needed to prevent ponding and to promote surface water
runoff)

4. evduaion of the need for deed notificationsrestrictionsiif the property were ever transferred
to non-federa ownership, as required under CERCLA Section 120(h)

5. preparation of a survey plat of the areas under LUCs, completed by a professond land
surveyor, to be included in the post-ROD documents
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In the long-term, if the L or P BPOPs property is ever transferred to non-Federal ownership, the
U.S. Government will take those actions necessary pursuant to Section 120(h) of CERCLA. These
actions will include adeed natification disclosing former waste management and disposd activities,

aswell as any remedid actions taken at the waste unit. The deed natification shal, in perpetuity,

notify any potentia purchaser that the property has been used for the management and disposal of
waste. Thedeed shdl dsoincluderestrictions precluding resdentia use of the property. However,

the need for these deed restrictions may be re-evaluated at the time of transfer in the event that
exposure assumptionsdiffer and/or the residua contamination no longer poses an unacceptablerisk
under resdential use. Any reevauation of the need for deed restrictions will be done through an
amended ROD with US EPA and SCDHEC review and gpprovd. In addition, if the Steis ever
transferred to nonfederad ownership, a survey plan of the area will be prepared, certified by a
professiond land surveyor, and recorded with the gppropriate county recording agency.

No threats to workers, the locd community, or the environment will be posed during
implementation of this aternative because the existing soil cover would not be disturbed and
contaminated materials will not be exposed. There are no technica or adminigtrative congraints
to the implementation of this aternative. Inspections of the cover and vegetation at each unit could
be performed by SRS personnd or a contractor. Likewise, SRS personnd or local firms could
perform routine maintenance. Placement of deed restrictions or notices requires lega assistance.

However, no administrative limitations are known.

AttheL BPOPs, Land Use Controlsfor soil and No Action for groundwater will meet the RAOs,
Because no human hedth find COCs were identified for soil (for ether indudtrid or resdentia
scenarios), current and future industria workerswill not be exposed to final COCsthat exceed the
USEPA risk level of greater
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than or equal to oneinonemillion (1 x 10°). The remedy prevents human exposure to the buried
waste at depth by prohibiting unauthorized excavation. Because no ecologica fina COCs were
identified for soil, the unit does not pose athrest to current or future ecologica receptors. Because
no CM COCs were identified, the unit does not pose a risk to groundwater. No Action is
protective of groundwater because no final COCs were identified for groundwater.

At the P BPOP, Land Use Controls for soil and No Action for groundwater will meet theRAOs.
PAHs(benzo[ ] anthracene, benzo[ ] pyrene, benzol b] fluoranthene, and dibenzo[ a,h]-anthracene)
and PCBs (Aroclor 1254 and Aroclor 1260) were retained as human hedth find COCs in sail.
Each of the find COCs is identified as a COC in subsurface soil for the hypothetical on-unit
resdent scenario. No final COCsin surface soil pose arisk to the future industria worker greater
than or equa to the US EPA risk leve. In subsurface soil, benzo(a)pyrene poses a risk dightly
above the US EPA risk level for the future industrid worker (ingestion ERR = 2 x 10° ; dermd
contact ERR = 4 x 10°). The RAOs are met through land use restrictions which will prohibit
excavation and exposure to both subsurface soil and buried waste. Because no ecologica find
COCs were identified for soil, the unit does not pose a threat to current or future ecological
receptors. Because no find CM COCs were identified, the unit does not pose a risk to
groundwater. No Actionis protective of groundwater because no find COCs were identified for
groundwater.

These selected remedies are intended to be the fina actions. The solution is intended to be
permanent and effective in both the short- and long-term. These aternatives are consdered to be
the lowest cost options which are il protective of human heath and the environment with an
estimated combined cost of $169,305. TablesB1 and B2 in Appendix B provide a detailed cost
breakdown
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for the sdlected remedy. Thisdocument iscons stent with US EPA guidance and isan effective use
of risk management principles.

X. STATUTORY DETERMINATIONS

Based onthe RI/BRA, buried waste at the L and P BPOPswould pose arisk to human health and
the environment if receptors were to be exposed to buried debris left in place. In addition, find
COCs were identified at the P BPOP that would pose unacceptable carcinogenic risks (at or
above 1 x 10°® [one excess human cancer in apopulation of onemillion]) if exposureto subsurface
ils were to occur. For the hypothetica on-unit resdent scenario, four PAHS
(benzo[ a)anthracene, benzo[ a pyrene, benzo| g fluoranthene, and dibenzo[ a h]anthracene) and two
PCBs (aroclor 1254 and aroclor 1260) would pose unacceptablerisksif theland use was changed
fromindudtria to resdentia. For thefutureindustrial worker scenario, benzo(a)pyrenewould pose

unacceptable risk if contact with subsurface soils were to occur.

Land Use Controls for soil and No Action for groundwaeter at the L and P BPOPs sttisfy the
gatutory requirements of CERCLA Section 121 in the following manner:

1 The sdected remedy for each unit is protective of human hedth and the environment. The
selected remedy is necessary to prohibit unauthorized excavation and to maintain the areasfor
their intended land use. This remedy will prevent unauthorized excavation and exposure to
buried debris at both units. Periodic ingpectionsand maintenance will ensurelong-term stability
of the units. Because no groundwater COCs were identified, No Action is protective of the
groundwater a each unit.
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1 The sdlected remedy complieswith Federa and State of South Carolinarequirementsthat are
legdly applicable or relevant and gppropriate to the remedid action.

1 The sdected remedy is cost effective.

I The sdlected remedy does not utilize permanent solutions or aternative treetment technologies
because they are not required to implement land use controls.

1 The selected remedy does not reflect a preference for treatment because the
contaminants are considered to be Low Level Threat Waste.

I Section 300.430 (f)(4)(ii) of the NCP requires that a five-year review of the ROD be
performed if hazardous substances, pollutants, or contaminants remain in the waste unit. US
DOE, SCDHEC, and US EPA have determined that aFive Y ear Review of the ROD for the
L and P BPOPs will be performed to ensure continued protection of human hedlth and the
environmen.

Therefore, adetermination has been made that Land Use Controls at each unit are necessary
to prohibit unauthorized excavation and to maintain the areas for their intended land use. This
remedy will prevent unauthorized excavation and exposure to buried debris a both units.
Periodic ingpections and maintenance will ensure long-term stability of the units. Because no
groundwater COCs were identified, No Action is protective of the groundwater at each unit.

XI.  EXPLANATION OF SIGNIFICANT CHANGES

The PP provided for involvement with the community through a document review process and a
public comment period. The Proposed Plan was dso presented in an open public meeting to the
SRS Citizens Advisory Board (CAB ER/WM Subcommittee) on June 22, 1999 and to the full

CAB on July 27, 1999.
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XI1.

X1,

Comments that were received during the 30-day public comment period (June 10 through Jduly 9,
1999) are addressed in Appendix A of this ROD.

There were no sgnificant changes to the selected remedy as aresult of public comments.

RESPONSIVENESS SUMMARY

The Responsveness Summary of this ROD (see Appendix A) addresses the comments received

during the public comment period.

POST-ROD DOCUMENT SCHEDULE

A FRR will be submitted to the US EPA and SCDHEC after the issuance of the ROD. The FRR
will describe the measuresthat will be taken for implementation of the preferred dternative at each
unit (Land Use Controls a the L BPOPs and Land Use Controls at the P BPOP).

The post-ROD document schedule is illugtrated in Figure 11. Key components of the schedule
indude the fallowing:

The Revison.0 FRR for the L and P BPOPs will be submitted for US EPA and SCDHEC
review four months after issuance of the ROD. This report will contain the LUCIP as part of
the submittd.

US EPA and SCDHEC review of the Revison.0 FRR will be completed 90 days after
submitta of the document.

SRS revison of the FRR will be completed 60 days after receipt of al regulatory comments.

US EPA and SCDHEC find review and gpprovad of the Revison. 1 FRR will be completed
30 days after submittal of the document.
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APPENDIX A RESPONSIVENESS SUMMARY

Responsiveness Summary

The 30-day public comment period for the Proposed Plan for the L- and P-Area Bingham Pump
Outage Pits (643-2G, 643-3G, and 643-4G) began on June 10, 1999 and ended on July 9, 1999.
The Proposed Plan was dso presented in an open public meeting to the SRS Citizens Advisory
Board (CAB ER/WM subcommittee) on June 22, 1999 and the full CAB on July 27, 1999.
Specific comments and responses and CAB recommendations are found below.

Public Comments

None.

Public M eeting Comments

On duly 27, 1999 the SRS Citizens Advisory Board passes amotion to send aletter to US DOE
supporting the remedid action selected in the Proposed Plan.
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APPENDIX B COST ESTIMATES
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